Prediction of Protein-Protein Interactions by Using Co-Evolutionary Information
A distance matrix is a set of genetic distances between all possible pairs of proteins under consideration, and is used to construct a phylogenetic tree by the distance matrix method. Pazos and Valencia (2001) have developed a method to predict protein-protein interaction by evaluating the similarity of the distance matrices, under the assumption that the phylogenetic trees of interacting proteins resemble each other through co-evolution. It is known, however, that the prediction includes many false positives. We postulated that the cause of the false positives is the background similarity of the phylogenetic relationship of the source organisms. We have developed a method to exclude such information from the distance matrices with a projection operator. The number of false positives was drastically reduced from the prediction by evaluating the similarity between the residuals after the projection operation.
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A schematic representation of our method to predict interaction partners. i is a phylogenetic vector. u indicates a unit vector representing the phylogenetic relationship among the source organisms.  is a residual vector obtained by excluding the information about the phylogenetic relationship from i, which is supposed to include the co-evolutionary information. 
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,  AVE and  PC1 are the correlation coefficients between the residual vectors. For the abbreviated names of the interacting proteins, see Sato et al. (2005) 3)
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